Objectives-To investigate the question of whether there is an association between exposure to silica or respirable glass fibre and mortality from nephritis or nephrosis among workers in fibrous glass wool manufacturing facilities. Methods-A case−control study with cases and controls derived from the Owens Corning mortality surveillance system. Two case-control analyses were carried out, one where the cases are defined with nephritis or nephrosis as the underlying cause of death and one where cases are defined as those where nephritis or nephrosis is either the underlying or a contributing cause of death. Results-There is no consistent relation between respirable fibres or respirable silica and nephritis or nephrosis when the analysis is based either on underlying cause only or on underlying plus contributing cause of death. None of the sociodemographic variables considered suggests an increased risk when considering both underlying and contributing cause of death. Conclusions-These data would seem to support the contention that the most accurate picture of renal disease will be gained from the use of all information on the death certificate and not only the underlying cause. For these data, all odds ratios (ORs) for respirable fibres and silica based on both underlying and contributing cause of death are <1 with the exception of the highest exposure to silica which is slightly >1 (OR=1.04)). Although these results do not prove that there is no association between nephritis and nephrosis and exposure to fibreglass or silica in the fibreglass manufacturing environment, they do not support the assertion that such an association exists. (Occup Environ Med 1999;56:164-166) 
The 1985 follow up of the man made mineral fibre worker (MMMF) study reported a significant increase in mortality for nephritis and nephrosis based on 56 deaths for the entire male cohort. 1 This finding was reported without comment and with no specific exposure data. However, Goldsmith and Goldsmith suggested that increased mortality "from nephritis and/or nephrosis in a cohort study of workers producing MMMF suggests that respiratory silica exposure can contribute to the occurrence or recognition of chronic renal disease". 2 The Division of Occupational Health Studies, Department of Family Medicine, Georgetown University Medical Center maintains a mortality surveillance system on behalf of Owens Corning which includes detailed exposure information. 3 Information from the mortality surveillance system provides an opportunity to deal specifically with the question of whether there is an association between exposure to respirable glass fibre or silica and mortality from nephritis or nephrosis among workers in fibrous glass wool manufacturing factories.
Methods
The mortality surveillance system recorded 1619 deaths to the end of 1994 among white men who worked in glass wool production plants, 87% of which occurred among employees of the three largest and oldest glass wool factories (Newark, Kansas City, and Santa Clara). There were 15 deaths for which the underlying cause of death was nephritis or nephrosis (international classification of diseases codes: 8th revision (ICD-8) 580-584; ICD-9 580-589). 4 5 Five of these deaths are classified as acute and the remainder are chronic or unspecified.
Landrigan et al has suggested that the use of underlying cause only may underestimate the problem of chronic renal disease. 6 Steenland et al provides data that support this suggestion but extends the argument to acute renal disease and shows that the number of occurrences of both acute and chronic renal disease anywhere on the United States death certificate is about five times that of occurrences as the underlying cause. 7 As well as these 15 deaths recorded among white men in the mortality surveillance system, there were 36 additional deaths of white men with nephritis or nephrosis listed as a contributing (not underlying) cause (table 1) . To avoid the possible underenumeration problem suggested by Steenland et al, we have carried out two separate case-control analyses, one in which the cases are defined as those in the mortality surveillance system with nephritis or nephrosis as the underlying cause and one in which cases are defined as those in which nephritis or nephrosis is either the underlying or a contributing cause of death. Controls also were drawn from the mortality surveillance system and were matched on plant, year of birth (±2 y) and survival to the end of follow up or death (±2 y) to allow for comparable time from initial exposure to death or end of follow up. Any death without nephritis or nephrosis on the death certificate was eligible to be a control. Essentially all eligible controls who met the matching criteria were used.
Through the historical environment reconstraction exposure assessment, we determined quantitative estimates of potential exposure for each worker to respirable fibres and silica. The interview survey provided information on sociodemographic factors including education, marital status, income, drinking, and smoking.
Matched case-control analyses were carried out with the conditional logistic regression procedure in Egret and tested for significance at the =0.05 level. Because the number of cases is limited, we used an exact logistic regression procedure with the LogXact-Turbo software package. Table 2 gives the number of cases and controls by cumulative exposure days for each of the substances in the analysis and for the sociodemographic variables for the analysis when cases are based on underlying cause only.
There were 15 cases and 48 controls available for the underlying cause exposure analysis. Table 3 gives corresponding information in which cases are based on both underlying and contributing cause of death. There were 47 cases available for exposure analysis (four missing work histories) and between 31 and 45 available for sociodemographic analysis depending on whether the interviewee agreed to provide information on that variable. For example, we obtained 42 interviews which gave smoking information but only 31 which provided information on income.
Results
Matched, unadjusted odds ratios (ORs) for sociodemographic and exposure variables are given in tables 4 and 5. Analyses are based on those cases and controls with available data.
In this analysis there was no consistent relation between respirable fibres and nephritis or nephrosis. There was a somewhat increased OR for the lowest level of exposure (OR=1.29; 95% confidence interval (95% CI) 0.19 to 9.63) and an OR <1 for the highest exposure level (OR=0.063; 95% CI 0.08 to 4.63). Likewise, the ORs based on the 15 deaths with nephritis or nephrosis as the underlying cause showed no consistent pattern for level of exposure to respirable silica (OR for lowest exposure=0.67; 95% CI 0.01 to 17.29; OR for next exposure=2.37; 95% CI 0.21 to 41.7; OR for next to highest exposure=0.94; 95% CI 0.09 to 13.5; OR for highest exposure=1.57 95% CI 0.07 to 45.7).
When the analysis is based on both underlying and contributing causes of death, the ORs for respirable fibres are <1 for both the lowest . Given the results of these analyses, we decided that it would be uninformative to undertake adjusted analyses. Among the sociodemographic variables, none suggested an increased risk when considering both underlying and contributing cause. The very wide 95% CIs for ORs based on underlying cause alone reflects the scarcity of data.
Discussion and summary
These data tend to support the suggestion by Landrigan et al 6 that mortality data based on underlying cause alone may underestimate the extent of renal disease as a chronic problem. There are over twice as many deaths with nephritis or nephrosis as the contributing cause of death as those where nephritis or nephrosis is the underlying cause of death.
There is no agreement about use of multiple cause data for an analysis of mortality from kidney disease. In the mortality surveillance system, there were 36 deaths among white men with nephritis or nephrosis as a contributing cause, somewhat less than the ratio suggested by Steenland et al. 7 However, these data would seem to support the contention that the most accurate picture of renal disease will be gained from the use of all information on the death certificate and not only the underlying cause although none of the ORs were significant regardless of the case definition.
There are few publications on the question of an association between nephritis or nephrosis and occupational factors and even less evidence for any potential association with exposure to fibreglass. This study provides an opportunity to add to the limited published data on the question of whether there may be an association between occupational exposure to silica and respirable fibres and nephritis or nephrosis in the fibreglass manufacturing environment. For these data, all ORs for respirable fibres and silica are <1 with the exception of the highest level of exposure for silica, which is slightly >1 (OR=1.04). None of the sociodemographic variables suggest an association with any increased risk.
Although these results do not prove that there is no association between nephritis or nephrosis and exposure to fibreglass or silica in the fibreglass manufacturing environment, they do not support the assertion that such an association exists. This study was supported by a grant to Georgetown University from Owens Corning. 
